In this paper, the authors summarise the land use changes in the upper reaches of the Krupá River catchment, which is a left tributary of the Morava River. During last 70 years, the catchment was exposed to many important historical events that have been inscribed in the physique of the landscape in a very interesting way. The land use changes, which occurred during the last eight decades in the subcatchment of the Krupá River basin, have been analysed using historical maps, cadastral maps, and both historical and recent aerial photographs of the area. The next step is to estimate, through the CN method and DesQ hydrological model, how the runoff processes in the Krupá River catchment could be influenced by the land use changes.
Extensive land exploitation by over -intensified agriculture in the past has decreased natural retention and accumulation capacities of the catchment areas in the Czech Republic. Many natural barriers to the surface runoff have been removed; inappropriate land use, namely incorrect agricultural and forestry practices such as monoculture cropping in both fields and forests, along with the effects of heavy machine induced soil compaction, have significantly decreased infiltration capacities (Kovář et al. 2002) .
During the evaluation of the serious flood events which occurred in the Czech Republic in recent years, one of the proposed and much disputed reasons for the severity of the floods is the decreased retention and accumulation function of the landscape. The destructive effects of "flash floods" tend to impact agricultural catchments, especially those with insufficient land cover that had intensive runoff generation and where insufficient soil infiltration capacities prevail. On the other hand, the changes have been implemented to the landscape since the first half of the 19 th century, which have been generally connected with the development of the society; these facts have been summarised by Bičík and Jeleček (2003) .
Models simulating the retention capacity of catchments are used for planning the landscape structural changes at the regional scale, for example, WBCM (Kovář et al. 2002) , DesQ model (Hrádek & Zezulák 1998) , WMS and AGNPS, which have been tested particularly for the very specific conditions prevailing in the Czech Republic. Problems arising from the use of these models are primarily connected with the lack of direct hydrometric observations in a majority of small watersheds, which might otherwise be the basis for model calibration.
Hydrologic effects of the land use changes have been thoroughly described by Calder (2005) . The major changes affecting the hydrological status of a catchment are in particular: forestation and deforestation, intensification of agriculture, drainage of wetlands, road construction, and urbanisation. The land use changes in the Czech Republic have been affected by important historical events during the last 70 years.
The main aim is to estimate, through the CN method and DesQ hydrological model, how the runoff processes in the upper reaches of the Krupá River catchment could be influenced by the land use changes. No gauging station is located in the upper reaches of the Krupá River catchment. Therefore, a hydrological model DesQ was used. This model was calibrated by means of verifying the modelled outputs with actual measurements from the CHMI stations for the selected catchment areas in the Czech Republic. The outputs of hydrological modelling as obtained without measured gauging data cannot fully guarantee the accuracy in comparison with the modelling of the actual runoff processes measured in the catchment area.
MATERIAL AND METHODS
The Krupá River catchment (left tributary of the Morava River) serves as the general study area. The Krupá River has a total drainage area of 112 km 2 and its length is 23 km. The long-term average annual precipitation in the catchment is about 1010 mm and the long-term runoff is about 560 mm. In this paper, the authors selected the upper reaches of the Krupá River catchment. Its drainage area is 1520 ha (Figure 1 ). The DesQ hydrological model and the CN method are used to simulate the effects of these land use changes on the runoff processes. The runoff from the area of the subcatchments under study was calculated using the US Soil Conservation Service (SCS) method (US SCS 1975) . The CN curves are usually estimated from handbook tables which list the land-use, hydrological soil group, and the antecedent moisture conditions. The SCS method was modified because of specific conditions prevailing in the Czech Republic. The official methodology (handbook tables) was published by the Research Institute for Soil and Water Conservation, Prague (in Czech VÚMOP) in 1992. The hydrologic soil group of the agricultural land in the research area for the years 1930 and 2002 was defined on the basis of the main soil unit in accordance with the methodology of Janeček et al. (1992) . The equivalent of the hydrologic soil group for forest soils was again determined for both years (1930, 2002) using the method of Macků (2000) . The CN curves determination for forest hydrological soil group in the subcatchment was figured out according to the forest age structure and its species composition (Chmelová 2006; Chmelová et al. 2006b ).
The DesQ hydrological model is used to calculate the maximum water flow in ungauged small watersheds (Hrádek & Zezulák 1998) . By "small watersheds" we understand those of area less than 5 km 2 and with an insufficient number of hydrologic stations. It is possible to visualise the catchment in this model as "an open book" where the spine is a depression line and "the covers" are slopes.
The parameters we can change in DesQ model are various but we have focused on differing rainfall and land use patterns. The principle advantage is that we can use the model to evaluate the impact of the land use changes that happened in the past on the present surface runoff characteristics. The model was used for scenario simulations of hypothetical events. The quantity of rainfall (h) used in the model is 100 mm.
RESULT AND DISCUSSION
The land use changes, which occurred over the last eight decades in the upper reaches of the Krupá River catchment, are analysed. Aerial photographs and databases from archival data containing cadastral units were used to show these changes. During the last 70 years, the Krupá catchment was exposed to many important historical events that have been inscribed in the physique of the landscape in a very interesting way. The first important historical event in the 20 th century in the area was the displacement of German inhabitants after the Second World War. On aerial pictures from 1936 we can see the preferred land use, namely an agricultural system based on a high number of small fields, many hedgerows and balks. Under the communist regime, the land was cultivated by family-farm owners until 1948. This type of farming was transformed into a large-scale intensive agricultural production. This radical change had a significant impact on the structure of the landscape. Small plots, balks and hedgerows were destroyed. Small parcels were collectivised. The state-owned Staré Město Cooperative, located in the Krupá River catchment, was established in 1965.
The transformation of agriculture since 1989 has also impacted the land use. In the Krupá River catchment, a large amount of arable land has been changed into permanent grass growths as a result of the state deficiency payment (Table 1) A significant land-use change can be observed which took place in the last 70 years in the upper reaches of the Krupá River catchment. Especially, the area of forests increased, in particular on the left side of the catchment. In 1930, the area was intensively agriculturally managed, the arable land covered almost 50%, and these facts impacted the direct runoff values which ranged between 31-45 mm (Table 2 ). In contrast to the year 1930, no arable land was present in the area in 2002, and thus the direct runoff values reached much the land use of a certain area is one of the factors that has been changed during the development of such an area and has specifically impacted the landscape characteristics. In the research area, we could observe a significant change in the total area of forests during the time period between 1930 and the recent situation, which is typical for the border areas of the Czech Republic (Bičík 1998 or Kubeš & Mičková 2003 . Also, a significant decline in the total area of arable soil can be observed, similar to the situation in other European regions (Lipský 1995; García-Ruiz et al. 1996 or Moreira et al. 2001 . During the 70 years, the area of forests increased from 36% to 62%. In the 90´s of the 20 th century, we can observe the trend of transforming arable land into permanent grass growths, also thanks to the subsidy programmes. The proportion of arable land in 1930 was rather high -reaching 49%. The method of CN curves for the calculation of the water runoff volume from a particular catchment area was chosen for its apparent simplicity, and its low demand for the amount of entry data from the pilot area of Krupá. The method works with average values; on the other hand, the methodology is well developed for the area of the Czech Republic and as such is frequently used in practical research (Janeček et al. 1992) . Moreover, the method can be efficiently used in GIS. With this method, we can determine both the direct runoff volume and maximum discharge in urbanised, agricultural, or forested catchments up to the approximate area of 10 km 2 (SCS 1975 in Kulhavý & Kovář 2000 . However, it can be applied with some acceptable results even in the case of larger catchments (Hjelmfelt 1991 in Kulhavý & Kovář 2000 . The suitability of the method for solving tasks set in the research can be corroborated by the fact that many hydrological models use this approach as one of the main methods (for example models DesQ or HEC). Using the method of CN curves and DesQ, we can conclude that the current land use (2002) leads to much favourable runoff characteristics of the area. The entire research area was divided into 11 small subcatchments. Such fragmentation can help to localise more precisely the problematic plots, and to design measures to reduce the surface runoff. Moreover, the approached methodology shows that in small catchments also the land-use changes should be considered, together with the design of a sustainable strategy of flood control and introduction of well-timed measures for mitigation of flood-caused damage. 
